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Surface stability using cyclic voltammetry
Two hundred consecutive cyclic voltammograms were performed with ITO-SWCNT-Osbpy electrodes in 50 mM PBS prior to performing any cell studies to ensure a stable surface was obtained.
Typical voltammograms obtained can be seen in Fig 1S. There is a significant change in the peak current from the 1 st and 50 th scan. By the 200 th scan the peak current is relatively stable. 
Cyclic voltammetry on control surfaces: ITO-SWCNT modified electrodes in the presence and absence of H 2 O 2
It was important to confirm the H 2 O 2 disproportionation was not occurring due to catalyst contamination used in growing the SWCNTs. Therefore, a cyclic voltammogram was performed in the presence (red curve Fig 2S) and absence of 1 mM H 2 O 2 (blue curve Fig 2S) 
Electrochemical characteristics of the osmium redox couple
In the absence of H 2 O 2 , peak currents were directly proportional to scan rate ( Fig 3S (A) and
is well known to be indicative of a surface bound redox process. If the currents were under the control of diffusion then it would be expected that in a peak current versus scan rate plot the current would be proportional to the square root of scan rate. Investigations into the kinetics of the reaction were performed to provide further insight into the Osbpy catalysed degradation of H 2 O 2 using a cyclic voltammetric scan rate study in the presence of H 2 O 2 . A plot of mean peak current versus scan rate obtained for the osmium redox couple in the absence and presence of H 2 O 2 can be seen in Fig 3S (A) and (B), respectively. Interestingly, in the presence of H 2 O 2 (Fig 3S (B) ) there is a deviation from the proportionality with scan rate. If it were a simple case of the peak currents being controlled by the diffusion of H 2 O 2 then a current function plot 1 would yield a line with no gradient. However, on the contrary, a positive slope ( Fig 3S (C) ) was observed and therefore indicates that the rate limiting step 
Fixed potential amperometry studies using standard additions of H 2 O 2
For cellular studies, it was important to show the effect of fixed potential amperometry so that the mechanism for any change in current could be elucidated. Therefore fixed potential amperograms were performed in both PBS ( Fig 4S) and culture medium ( Fig 5S) . To help quantitate the detection ability of the electrode a calibration graph was generated by adding standard additions of H 2 O 2 whilst performing fixed potential amperograms in PBS at 3 electrodes and a typical amperogram can be seen in Fig 4SA. Current was measured after 30 seconds of adding an aliquot of H 2 O 2 and a plot of this versus concentration can be seen in Fig 4SB. A sensitivity value of 59.4 µM nA -1 was obtained. A lower limit of detection was calculated by dividing twice the standard deviation of the noise by the sensitivity yielding a theoretical lower limit of detection of 61 µM H 2 O 2 . When an amperogram was performed on electrodes exposed to culture medium the background current was no longer cathodic but displayed anodic currents ( Fig 5S) . This can be attributed to the fact there must be species in the culture medium that undergo oxidation events. Typical amperogram obtained for ITO-SWCNT-Osbpy electrode exposed to culture medium for 60 minutes prior to performing fixed potential amperometry using an applied potential of 150 mV in PBS.
Evidence that SWCNT-Osbpy structures are positioned inside the cell
Evidence that centrifugation of ITO-SWCNT-Osbpy structures enables them to be positioned within the cells is obtained by observing the characteristic methylene blue redox peaks at approximately −0.225 V and −0.12 V. This behaviour is similar to that observed for insertion of SWCNTs DNA modified nanostructures which were shown to be up taken naturally 3 . The control experiment did not display any redox peaks ( Figure 6S red curve) , providing further support that the voltammetric peaks observed with the ITO-SWCNT-Osbpy electrodes were due to the reduction and oxidation of methylene blue within the cells. 
Calculations on the average of H 2 O 2 produced per cell
In order to calculate the average of H 2 O 2 produced per cell, we performed a cell density study in which cells were centrifuged onto the electrodes and then the average density was calculated from microscopy images giving an average of 529 cells/mm 2 (±35 cells which is ±1SE of the mean n=18).
If we then calculate the electroactive area defined by a 4 mm diameter O-ring, using πr 2 , this yields a geometric area of 12.57 mm 2 . We can then estimate the number of cells found within the electroactive area by multiplying the mean cell density by the electroactive area which gives a total number of 6650 cells. The mean change in charge observed after addition of the LPS was 34.125 pC. 
